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Abstract 
One of the factors affecting pupil’s results in mathematics in the compulsory education period is probably the lack of informal 
knowledge in mathematics, which a child learns in the interaction with their environment at pre-school age. This study provides 
an overview of the achieved level of mathematical skills of 269 pre-school children. The research method used the Test of Early 
Mathematics Ability, which is designed to detect the specific developmental disorders of learning in mathematics, as well as 
enabling the discovery of talented children in this area. According to the available standard, 47.58 percent of children achieved 
the average rating, 39.41 percent were below average, and only 2.23 percent achieved an above average rating.  
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1. Introduction 
The world of numbers and shapes is combined by some of us with the world of games and fun, others associate 
it with concerns that they have when remembering e time spent on mathematics homework. In real life, however, 
most adults quite commonly use mathematics in everyday activities. Therefore, we can conclude that each 
individual, to a greater or lesser extent, have adopted the so-called Mathematical literacy, under which Blažková 
(2010) ranks: 
• The ability to understand abstract mathematical concepts, 
• The ability to understand the relationships between mathematical objects, 
• The ability to work with mathematical objects, 
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• The ability to mathematize real situations, 
• The ability to use mathematical knowledge acquired in other, new situations, 
• Application of mathematical knowledge in practical tasks. 
The general public often believes that a child learns the abovementioned skills upon their entrance to a primary 
school. However, " mathematics does not begin with counting, same as language acquisition does not begin with 
grammar". The prerequisites of the development of mathematical thinking are already forming in children of pre-
school age. The seeds of numerical concepts begin to appear in the consciousness of a child around the second year 
of life, perhaps even earlier, and are the result of everyday life experiences of the child. (Hejný, 1989, 2009, p. 23) 
Similarly, children also acquire their first geometric experiences when, for example, they climb on a chair to see how 
the world looks from above. (Hasemann, 2003) All these activities and many others are perceived by children as 
commonplace while they playfully learn the so-called informal mathematical knowledge, which in the compulsory 
schooling period become the basic building blocks of learning school, i.e. formal mathematics. (Baroody, Ginsburg, 
2003)  
From a development perspective, the creation of pre-mathematical ideas in pre-school children is a part of their 
cognitive development, and therefore the attention is also paid to this issue in the curricula documents of pre-school 
education. The authors dealing with the development of mathematical concepts of pre-school children brings a 
variety of results. For example Gruszczyk - Kolczyňská (in Zelinková, 2001) highlights the insufficiently developed 
skills in 40 percent of children aged six years to pass school mathematics. On the contrary, the results of an 
international study carried out by Tichá, Hošpesová and Kuřina (1995) in the Czech Republic revealed that 
children's knowledge in mathematics upon entry to a primary school are often significantly deeper than parents, 
teachers and professionals presume. 
1. The aim of the research 
The aim of the study is to map the level of pre-mathematical skills, the so-called school readiness for mathematics 
in pre-school children, which ultimately affects the success of students in school mathematics.  
2. The Research Sample 
A total of 269 children aged 3 to 7 years and 4 months and attending kindergarten participated in the 
research survey. 
3. Research Methods 
The survey was carried out using the standardised foreign Test of Early Mathematics Ability (TEMA 3), which 
the authors designed to detect specific developmental disorders of learning in mathematics, as well as enabling the 
discovery of talented children in this area. For the evaluation of the results the test standard was used. The 
results obtained were processed and subsequently adapted into graphs and tables.  
4. Analysis and interpretation of results 
The results obtained in the pilot survey are somewhat surprising. According to the applied standard, almost half 
of the children reached average ratings, approximately 40 percent of children received mediocre results and only 
2.23 percent of children achieved an above average rating. (table 1) 
In particular, the results in below-average and above-average ratings are somewhat disturbing (figure 1). After a 
detailed examination of the obtained results, we find several factors that affect the mathematical success of pre-
school children. One of them may be the lack of incentives of mathematics at an early age of a child. In the Czech 
Republic most children start to attend kindergartens at the age of 3 years. The period is associated with the 
socialisation of the child and establishing peer relationships as well as the development of self-care more than 
mathematical skills. The second factor is the selection of the reference group of children, i.e. pre-school children 
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attending kindergarten. Although in our conditions compulsory schooling starts from 6 years of age, due to the 
school immaturity, a number of children have a one year postponement of schooling on the basis of a 
recommendation from a pedagogical-psychological counsellor. Also these children participated in the research 
survey and their previous "immaturity" may therefore also reflect in the level of mathematical skills 
Table 1. The frequency of obtained mathematical skills in pre-school children 
Deskriptions Math kvocient Age 3;0 to 3;11 
Age 
4;0 to 4;11 
Age 
5;0 to 5;11 
Age 
6;0 to 6;11 
Age 
7;00 to 7;4 
very poor ≤ 69 0 0 1 0 1 
poor 70 – 79 5 1 0 18 2 
below average 80 – 89 31 10 7 55 3 
average 90 – 110 7 37 36 46 2 
above average 111 – 120 0 1 0 5 0 
superior 121 – 130 0 0 1 0 0 
very superior ≥ 131 0 0 0 0 0 
 
The third factor is to some extent the different educational system and the associated curricular documents in the 
field of mathematical concepts in the USA and the Czech Republic. 
 
 
Figure 1: The level of mathematics skills according to a child’s age 
5. Conclusion 
The presented results are considered only as a probe of the monitored issue. The neglected factor influencing the 
development of mathematical concepts and involving in the mediation of a sufficient amount of experience in the 
field includes the competence of kindergarten teachers to their full-fledged development. Available studies in this 
field show that teachers often underestimate the mathematical concepts of pre-school children (Tichý, Hošpesová, 
Kuřina, 1995). Lee and Ginsburg (2010) speak about nine myths of American teachers in the context of mathematics 
in pre-school children: 
• Small children are not prepared for mathematics education. 
• Aptitude for mathematics is influenced by genetic predispositions. 
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• Knowledge of simple numbers and shapes is sufficient. 
• Language and literacy are more important than mathematics. 
• Teachers should provide an enriched physical environment, take a step back and let the kids play; 
• Mathematics should not be taught as a separate school subject. 
• Assessment in mathematics in young children is irrelevant. 
• Children learn mathematics only in the interaction with specific subjects. 
Therefore, a number of authors (Tichý, Hošpesová, Kuřina, 1995, Rudd, Lambert, Satterwhite and Zailer, 2008, 
Presser, Clements, Ginsburg, Ertle, 2012, Baroody, 2013) recommend that we pay more attention to the training of 
kindergarten teachers in this area, and they will subsequently develop the mathematical skills in pre-school children 
by using appropriate activities. 
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